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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the valid 
decoding bit by discriminating effectively signals at 
plural rates without revision of the specification at 
the transmitter side. 

SOLUTION: A metric value of a received signal is 
obtained sequentially by ACS circuits 10, 12,... IN at 
different trelis trace rates, the path metrics of the 
result of sum are compared and the most probable 
path is selected. Furthermore, M truncation circuit 30 
compares the paths and an unexpected path is 
truncated. The pathmetric of the expected paths is 
sequentially stored in metric memories 20, 22,...2N and 
again fed to the ACS circuits 10, 12, ...IN, in which the 
trelis tracing is executed. After the repetition above, 
the M truncation circuit 30 selects M-sets of paths 
(M<N) among the paths from the N-sets of the ACS 
circuits and gives the selected paths to a 
discrimination circuit 50 and survival paths are stored 
in path memories 40, 42,.. .4N. The discrimination 50 

selects a minimum path metric among the M-sets of path metric values and reads and traces 
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back the path from the path memories 40, 42, ...4N for decoding. 
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(54) C5!M©«li:] 



(57) imm^ miEM) 

— hcDM'fe'SACS [11^10,12, •- -IN K:TJli?^;< b U i'i' 

I^]^3o^c■rit©E^^^^ ^a«^^®fevv^;^Asfi-*,^?)ti 
So Bji5^^©ss>'^;^©>'^:^j* h u ^y^Ji^ ^ h 'J ^^^^ 
^^u2o,22,---2N \zm^mm^n. nv^kz^ essici 
2, ••■IN icttts&^nr M-'';::^its!i5>!)S^^fiSo s« 

^MflT^^ U [iIK30{±N{B©ACS lHl8&*^?)®>'^:^Od'^ 
M{@(M<N) ®>'^;^S5lJRbT*iJ^[ilE&50-xeti^b, 
^ ») ^ U 40,42, ■ • •4N{ClSiS^^ns o *iJ^ 
(n]^50liMffl®>'^>^^ b U •y-i'0D-5t.S'J^®*)®S:^^ 
bT. ^CD>'^^*>'^:^-'<^^U40,42. •••4N iS'ibW.^\hVy 
bl/— J^n-i/i^ bTv ^-^fSo 
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^■r s ^■^{baii:^ ^ {c *3 (t -5 «-^*j^^@T- o T . 
2 j.:j.±© t:;5' tf«-^*Mgi^ * ^ T«^m-r 5 Mfrt.^ 

^M?T*.-eJ»J^iatCTt^tiibfeM{l©.'^;^©>''?^^ b u 

tf^ t;«■f•^SHT^£^^tLfc©^©^?^^- h A^IE^ 
t: S ^ fJ^-r S h §r ^tf :i i: -r S 

[it^JS 2 ] If ^11 1 iClB^©M-^fl^^BtC:}3V> 
K*D»lt^tR^®{CT31«^^nfc^'?^©^'^ 
mifBMlT-?)«]»3#®©A:^ffiytc#tSlc^i^^ti. hu 
•€•©-'1;<3l^©)^t)^EU{r•r>'<;^*ig?!3 3i^ 

T-Mf@©>'^^*^tiib. Kl!^i±ib*:>'^X$rHrIfB>'-?:^S» 

3 ] m^m 1 s fett^^® 2 fziBffirae^^j 
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m-r s bii«:&a;{c *j it s rs^* j^^st- o t . 

hai±jt:^t:«wis*^^©««ssw^^s«t 
T. K«m*ft^«cs-:3(,%-ct,'«-rn©t:<j'trm^^©f3 

<t S ^^ig^ii lE^ T- S ijaj^t" S fl^^^ * ^ 

So 

5 ] m^m 4 Ct3«©«^*'J^SM t:43^^ 
h U i'^^^BuHCP^^Vf^-e©^ h U ^;'^i;;!jP 

s;uT^ •^©igm®>'^;^p< h'J ^^'^'^itisjbT. ^®« 
^)S/J^i:^5v^■r^^4>®>'■^:^^^^'^U A^o, ■€®^®S- 
>^T-®>'1X^ b U 'j/^®«>cffi*5J:Ufg/jNfit©M 

^tfJ^^t, iaSJtti3lS^^IS*^e®*:/^>5=-e®^ 
h u 'i'^'©«;*:<i*5<kt5S/jNfii©Mcs^v>T/'^;^®si 

[^«IM 6 ] g»^jia»^^^^^$:-^tr«t!t V - h ®^^® 

a ■*>v^mA>®^f -^i^- h tT^-f-^b^nfcfi-^^fcsit 

■€©^l^*«V^m®^-^^— b®fl^-t-*5iPS:4aj 

c.fc>'^;^©«Si§fie©>'^:^^ h 'J ^y^^^if. h u >v 
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^■r s ^^^bjifl;?^; (t s fS^*i^^M-c T > 
mm.m.\t.. 

la t:^ trm-i-^i£jc <fc ^m.^m^^nms:^Th.^n^ih 

©mn©e/jxffiS:S@bT, •^©^e:^*^e.a{iE&t^^^ 
^<tm.m:^A 43 It -5 «-9«««fio 

^^^V— h*s^*i:S«tSc®gi^ai^^^f ^^©^ *>®V^r 
tliPtCT^F^-fb^nfeW^T-fe t)> 

aa®br^b:m^#IBS:#a^, Kt:<$'tf«^^l6®v^■r 
S'J-r 5 :i 4#St t- s b® ft;^^ c 45 tt 5 m 

[if 1 0 ] 9 tfB«®«^*J^^a{C43V^ 

Hul3Sff«^lim^®?f^U-h{CT^i^ii«^^^ 

^U-hlCMa^'.l^xm.^-r^m l olios' ttg^^Si:. 
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^■rs^2®l^^J't^^^^Si:S:"&^^/^^ v^■r^^©s^ 

mmm^(D\.^-rtiX'&?>ifi^mi\T^^ii^<mm.i^~r^ 
[ft^a 1 1 ] m^m i i^mmm. s ®v^mi{>^K: 
- h®^^^-^ib;?S;ic-c?^^fb$nfcafS®fc:'y h u 

^mm^^tiau!imicxm.m.\y-hcoi^>Tn 

tit^iSbfc b V U;^Jiil5S:ff'fecT«i!f©t:-;/ h 

rnrom^i^mA^iE^ -r- ^ s bT ^mm^<D 

M/— h %liS'J-rs t i£i|tS[i:-r5?5F-^^ba«7^S; 

Cff*«12] Mi^i^ji*f^^?3=^*^«»V-b©t?F^ 
®ot.V^■ri^*»®^g^•^U'— bti-rl^-l-fb^nfcft-^SrS: 

s ^g^^'fbjlfts^iC 1 4b" It 5 {l-f-^J^TSr^T- T , 
K:^?SliN 

hO«^^£m-^-rs^ 1 ®xSi:> 

1 ®X^® b V •J;^itKl!K:Tt^tilbTV'>S«m®/'^ 
h U <y^^SltT*®'f A^?>^ji^^®^Vv^;^^JIl 
i)i:fr*.^!3. S4)fitA>e>bV>Mfl®>'^;^S:lt>'5i:< t*) 2 
Jii.±® U :^mM'iz^tzifi^X^aiT^m 2 ®a:@ 

^^2®Xg{CTl^ffibfcM{l®>'^>^©^ h U •^i't^^ 

U— h ^m^T?>m 3 ©Xgh $;^trCI h^if^ii-rs 
^^<bilfH?^^{C43lt 5«^*J^*So 

[ssRJi 1 3 ] nmmi2iztm(Dm^m^:^m\z}s\. > 

hubB^ 1 ©xlltt^ MxU:;^iiSl;^i43ltS^?x^n 

^ h U 'i'lJ'SISEXgi;. gp« b U «yi'$:HuIll®7'^>^ 
T-©p< h 'J ^S' i;JiI»:AP»t-aADSExgi;, ^©^g:S© 

5v^•r^^*®>'^:^^£^lI^fe3ls^•r■5s^Rxg^:. exg^r 

xgi:$:-g-a«(i, 

Bijl3ll2®xgli. 1gii(®Hu8B^*^xglcTjliR^nfc 
J^7.^V')'i''!7^^^iZl±MUX. ^®a*)Bii«^®fe 
S/-^;?^^ h U 'yi7 4:i>J®ia^xgicj@t!5, ^®.'<;^^tR 
®^ !3 bCCTV-^;^ t:^ 3i^T•Mffl®>'^;^ *^tB b. 
^t^J±lbfe>'^;^$:m)f3S;Kxgt:TS«^-^^ ipo^n 



- 3 - 




1 4 ] Wj^ai2*fc<iif ^«13lcf3«CD«# 
p^*^ U :^it^cDi«*'*^ff ^-^5 c: i:$:^^i:■r 
mm 1 cDx^iip 6D(t««+t^<&sttT. mmmmmm 

h u -yi7^H^I[l]®:r5>5=■ 
■rcc)^ h U -y ^' i:*pS:-rsio»Exst;. ^(Di^M(D/'^:^ 

■rnip©/^;^<£3itR-rs?is^xai:. 

5«:9-xai:, m;l3ili»^X«ipe,cD-'iXi5<tt>--ecD>'-^;^ 
u-hk:-chU'J :^im'-&ntiiom 1 ®xg 
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^^{b^nfcftij®fs^i;4Sj2i«^n f h(Dm-®mKm 

'J>*< i:t,§{abfcft^^^^«-#®M«^^ii 
^^^-^-^i^— bfct: M^';;^iiBl;-r5xSi:> 

^t^mioDJi&ic-^^. v^-r^^©x^i®igmA5iE^T• 

1 9 ] if ^®l25fev^ bil*iBl6©v^-rtiA^K: 

- h(D^pn^<hicxn^ih^titiW.m(D\f:^)f 

§fgfg^*iiP»:i!Q«tct:«iSiU'-b®#^<b 
mflB^ 1 OXSJi. '^Tz^tifz t -y M^— h ©^ti^ix 

c*f^s bfc b u u :^mm^m.y'i\zmM-r^mn(DJcm^ 

V'>-rtL©xg®ig||AsiEa-r-&SiP5feiiaj^bTS: 
ftft^® t: -i/ M/ — h ^fS^iJ-r 5 - i: Srttm i: -r 5 

(D^t>^^-§rtiifio:>n^u—vizxn^<t^ntzm^^^ 

^•r -5 ^{CiiMIStt^Srli^ bT{l^ trfl^-r SaflBS 
tiifH!^«^ji»^i^^^-^$:^tr^iSt^— b ©-^n-^-n©^^!^ 
^V— b©M-^S:^n-?'ti^-^-rs^ 1 ©xSi:. 

mm 1 ©xgfcT-^n-e-ti© b u j^jisict^^^-o 
fc^-t;;^ ©»$§!£©>' b U ^ iUktUT ^m 2 a:>Jim 

K»2©xa{CT<^tilbfe^ bU yi^m^i^mhl^X^ 

n^ti<Dm^cDm*)m^^iibxmmm^mt:ii§^-r^m 

2 1 ] mi^jh?^n^t:^m.mu- b©^^ 
® a *. V ^ rn A^©^-^ u - b xn^<b $ titdm^^^ 

Itx ^©fl^A^V-rtlO^^V-bOfi^T-feSjiP^*!] 
HUlBSo^iio^^-^Sr-gtrffiSiCL/- b©^tl^tl©^-^b 

— b{cj5Sbfcbi'U;^itSt:fT^^T. Sfibfcfi^Ttp 

^mm.u—h(om^^-tn-^ti^^T&mi<Dj:.m.t.. 
mm 1 ©xa©iigmicT#^nfc^n-€'n©m^(a^sr 

SS#»^i2^:^-^Yb-r 2 OXgi:, 

mm2(DJLi&\zxmibtitz^ti^tmn^im^t^m 
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ti(Dm^(Dm !? ^5r*«)Tii{iss^^® sit^-r s c t * 

im^M 2 3 ] ^*iB22K:fB«©il(§KSt^^Ji€?5-ffi 
im^m 2 4 ] if JKS20^fe(iff *3S21(Cf3«0®fi 

im^m 2 5 ] §5f^3ii«*^^^$:^«mL'- h (Dn^ 
^^®©hU';;^iiEt!«CTt^tlibTV>S«IS©>'^Xpi h 



Vy^^^ifX. -?ne)©-5*)©Mji5!**tVvt;<^|iiife 
fTt)^t)g^)E6*'?>bV^M^@©>'^::^S:'i>«:< 2Jy.± 

SMfl-*.^?)#^S{c-rt^aibfcMfH©>'^;^©^ h U ^y^^ 

[fS^ffl 2 6 ] ^5R]l25^ri3iB©S^lSaK:i^v^T^ 

h U V ^ &Htl[il©:^-7 >5=-T-©;^ b U >y ^ iiiPSt b 
T. -?-©5^m©>'^>^^ b U -y^?S:tb^bTV>TtviP®^ 

iR^^*'?5®-5-n-?'n©:77>5=-T-©-'^;^^ b U -y^^ 
)iSi*:M«rbTJin@U:^iliR#ISK:#t«&-rsp< h U >^<!7S 

mitBMrr*)^'5^iS{*> ^n'€'n©sa»Jtii^^ie*> 

e.gltfc/'^;^;* b U ^/^trlt^br. -?-0-5*)M3i*^^© 

feS^iX^ h 'J f ^^^Mf&®;>t h u 

mitt^■^^^ *©>'^;^s*x®i^!?5EbicT>'^;^4S?t)jiA. 

T-M^SOv-^^^^t^aib. W^^\yfzf'^7.^wMf^7.m^ 
^©{C^iK^-a-, ipr^^tL?)®-'^::^®-'^;^-^ b U -y^S: 
tulB*J^^St#t^b. 

Hfif3*iJ^#©i±> mii3Mfi-t.^0 1) ^IS*:^- bTSItfc^ 
^^!3>'^;^®>'i;^p< h U y^5'^::S■:3V^T«■^**Mb. 
^®)!g^®«-^<£M/iS®mIfB>'^;^S^^IS!A» ?>^i^tB b 
XY\^—7.J^^v^ l.tzmm<D'^^\£^y hSrairtcrsci; 
<£:!Rfmi:1-5#^'fba(S^S;t*ltSS{B^®o 
[K*^ 2 7 ] SS£J^25 * fcJiif «S26{c:i3«®S« 
^aic43V>T. mifBMfl-*.«Jt)#ISJi> «if©i^^Hffi 

< 5feofc t:^ if^^^lST-©-enj-:i,l^© u 

St:©i^^©^© h V u ^iiSfSi^^f ^-a-i. c 
i:t-S1^^<bjl«:??S{ci5(t5Se^go 

2 8 ] S:^jh?i-n^^-stimm.\y- v ©#^ 
©a *>v^-rn*^®^^v- b tT^-^-ft^tite-^^s 
ttt:, ^®«^A^v->■r^^©^rF•^^— b®e^T-fes*>$: 

WJb-:307G®«-l-S:S^-rs^^-l-fb5l{l:^^lCi3tt5 

BUf3*55*j2.^?^^^-^*^ffi^^- ^©^^t^^^>l^*: ^ 
^#-rsm®H:<5'lf«-^#ST-S-:>T. ^fe^bfem^ 
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So 

A»&b$-sai3t-««]Kt»^'£*«>> ^n^asf-rs^i 

(fr> •^©{B■l■*5^^■rn©^■^l'— b®«-^ffe5A^5: 
^cS^v^T51^BKtt^^felt^bTV^rt^©t:^5' 

So 
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»:siff bTiDflLjt©i^tf^^stc«s&-rsp< b u -i-^w^ 

b. «®fg®a«IS®>'-^:^^ b U -y^^^HulB;^ b U ^i'-i' 
^^#©iP?>^«^*^fclibTtiJ:^J-r.5®JfflI^S*^^ tt: 

[m*^ 3 2 ] mi^jh?*n^^^ts^&. - b ®^^ 
o -5 1. V > -rnip®?^ ^ i'— b T ^^F-^'fb ^ nfcm-f - s 

ttt:^ -^®ffi^Asv^•r^^®^^^— b®M^T-fe5iPS: 
WJ bo-:37c®fl^<£S^t-s^-^<b3i{i;^S;{ci5lt S 

HufB§i^^3ii^('#^i£^triais^— b ®^n-€'n®^-^u 

— b^C^Sbfcb^■J>^JiSl^^^T*:■^T> §«M-^ipe>is 
b®f§^^^ti^n«#-r5«IS®tf^ t:^## 

•r5V^T^t^**J^■r■5^^®^iaJ^^S^;. 
K*J^^m®*'J^i^«K:*-^v>THufB^SIS®tr^ if®-^ 

^s® V ■rnip*' e. ® ^-^-i^m^feiiiR-r s i: ^ 

mmvi^^mit. BufBs^t-^fb^sfci-o-cft^nfes 
?^^<bi^>*;i'i^?U<£^ISfgbfcfiti;BiilBtr<5't:!g-^* 
|g®A±I■p$>sS^ti^>3^^;^J^?'J®^a®^^^^t^M® 2 
m®m^®ft/j^ffi^fcM»bT> ^®i^sA^e.iiMKit^^ 

S:i|aj^bTBui3tf^5' If^-^*^*'?)®!!^®^ t>V'>-r^x 

^■f-fb®«:^Si t:: *5 ft S §«^So 

3 3 ] W*JH25^5lV^ bW«)a32®V^t*nA^J^ 
fB®®§{i^SC*5VNTs HUlBSiMfl-^Ji, ga^^jii?^^ 
^-fb b As^'5:5«?S®^5^jii^^^^f-t:^^-^fb^ 

- b izMS^-T^ b— bCTSfie^^^n^n^^^^ 
1tiii®if^H:«w©<£^^^^^ K^f^t:«■^*S®v^-r 

n®^#i^:mA«IE^T-fe5*^«r*iJ«bT. ^®SgS®^S. 

im^msii ^s?)»33{c§3«®s«^«{c^v^-r> 
Huf 3S^t^f*^±^ m^® u - b t t m:?fj2^?^n^ih ^ n 

^v- b {cM/iB bT«^-r 5^ 1 ® 1:^^ t^a-^^Ki;^ 
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imntm 3 5 ] ^^^33* fc{iW*S34(CfB^®S{B 
[if ^® 3 6 ] if ^^2555:V^ bM*«32®V^-rt^-*^K: 

■f•4s;e^^•€•n#^^ii^^^^■l■•fb^n^ ^ ^ v— h 

^nx^<DiEfS'&^n^^tif:i\^^^ hi/— Mc-rffi^T^ 
-^J' SW^m^f -5 CI i: <£#mi:-r 5^#lb31fS;&Si5c 

3 7 ] gf *^36^^f3«©S^iSMlC^;V^T^ 

^■0-m:^s^izxxM^fixmm^tirdm^x-i&*). 

3 8 ] if ^SEVfeVi bii^^STCDV^rtlA^tC 

igSBJi> ^-^bfc«^*^^^::M[ll^-l-^^T^?)iIiE 
-r S5^:c>); <:7^IS*$trc: iiS:!itSSi:t-s^t^<bjlfi7^ 

[0 0 0 1] 
[0 0 0 21 



ttgii;*«sS*s&HlcTSP<b#nTV^5. fcii^K. 

(IS-54) Jfeif^TDMACtime division multiple access) 

n^-Sm^Mv^-i >'^;Hr;i/7??S(IS-95) ^ciffflCDMA 
(code division multiple access) i^^coSI^^M^i^^ 
T^AAS^tS^b^ntV^S, 

[0 0 0 3] :^fc*^^i!l#'a7^'f i^^5';Hr;i/^7^^tt^ 
^^=^i^®fl-§'*^ VSELP(vector sum excited linear p 
rediction) iiD^JSns ^^W^^bT? set r^?F^-f b^ n 
X. Z.flt^^^i-Thff-^^m^'tKSI^icycMc redundancy 

JfeiftCfflVi^fl-SFACClKfast associated control chan 

FACCH An/4 b— h©:l^^^j2,i^^^-§-CT^t 
■^-fb^nTPIb^^n-y hCT^— ^HJ^tcV^-rtlA^A^MK 
e<]5c:iSg^tiSo V\:.m.^\LXibixf=Mm7^—9 
Jis ^^g|5tCT7r/4i^7 hDQPSK(differentially encod 
ed quadrature phase shift keying) ^ciflCTRlf^WizI 

[0 0 0 4] ^i&^A»?)j@l{l^nfcfl-^{*^ Sflfe^CT 
3 ■5^^^;u^#5'm-fb^nfc7 1^— AfS-l-i: bT^^CiSI 

[0 0 0 5] Sft{PJl©^i!j^{*s SMbfc{t^*e.JfiM 
flbT> ^— jp^yo K®§{te>>4t;i'i:bTt^ttl-rSo 

[0 0 0 6] -^5. Jit^n^-»M^mr^i^i'j\^-^ji'^ 

:^^it. ^^^^©fS^ASfci:;?.ISQCELP(Qualcomm cod 
ebook excited linear prediction) hWitlS rJ^U— 

bTfejSias^^^b^-yrTtb;^^-^. 20ms® 

tll6}fy b(0. 8kbps), 40 tf-y h(2. 0kbps), SOtf-y h(4.0 
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kbps) *>im72 t:^; h(8. 6kbps) (Dn^l'—hlzxn 
^{b^nSo '^^ih^tltd^'^T'—^it. 8.6kbps :fc<t 
m.Okbps OjSjSOD^^CDi^CRC ^^^ASftiD^n. -^^ix 

-e-ns. 2kbps *j<tm. 4kbps ©^-^tcjEcSo $e>{c, C 
n ta^® i5i-*ft={ciRm-r 5 J: 5 7" 'T ;u 

h ifiitim ^flX. -^-n-etlS . 6kbps, 4 . 8kbps , 2 . 4kbps , 1 . 
2kbps <Dn^i^i3i?>o 7-^ VifimQ^ntc:m^ 

^gu^^!!S*s^s^^^■c^ fei:^{si9.2ksps®sE— ^fiTtv' 

2fflK::9-fO^?xt:OC!PSK(offset quadrature phase shif 
t keying) ^miCXi^ 3-V?m^^^i^(D^^^ d >y 

tiXMim^ti^o 

[0 0 0 7] f$mmifii^mm^titcm^\t. ^micx 

[0 0 0 8] §{i{l!lG)^!!3^T-l±x ^fife^iJP ?>CDOQPSK 

ifm.^izxm.^^ti^c ^<Dm^. is^v— hcfi-^ 

^tlX. ■€-n?>©fl-l-*JS*s=fT*:fcnSo CCD^:^, — 
[0 0 0 9] 

{bbfciP*^U-r5fe»®t»#A^3ai{t^n'5:V>7ti?). S 
«{I!)T- «iv §« b fcfa V ^ -rn® U - b ®«^T- S 

[0 0 10] 'ne.©s-&. §{i0jiT-tt> ft^Dtz-r^^T 



(M!}fJiE) *fT*-5. ^^§§-ei±> ^ti 

gglcoVAT^ 3l<HB0trfflV>?>nfc?f-^i:3»**Sb«:VNS 
«ffi!I®^ft^^•r•^iIEb<^-^i^)S^f^ct)^^55:v^o :i®i: 

SSfiJffl bTj^{»ai-e^^'fbbfcft^S:lt^bTV^fe. 
[0 0 11] zcDtdif). g{miT-<i±iB®ia^^'J» 
{•^S:ff JfeoM^^iaj^AsSBi:^ t) ^ ^®m-^*M®^ t) 

S, CEC 4f^®J:^^Mt)IIIE^t^®fUffl^ 

3^11^5 <t v^mmx-j^^(Di^<Dn^m?ii<Dmm tt. 

**il^tbfc^^«^^C^^t-■5:^->'^•'^'i' b'il^S. fch 

^{S, :jfc*^^:&SiJ#fir''f ^^^';^-b;^9::^^T•^i^ 8. 

6k,4.0kbps®:ra=-^^COV^T{*. ^tl^tim bf-y bx 80 
tf«;/ b®«$a®^t^{cMbT> 12tf>i' b, 8 H-i; b©CR 

c ^;:J;s^!5^al^■^As^^t■^p^aTv^5®TN en?)© 

2 o©M t) b iiil«fi&tt^®*i^C*iJfflT- # 

b*^b> 2.0k,0.8kbps®?f-^l'— b©^f-f-K:<im!3 

t^aJ©fe»©^■^tt^^i^'^cv^„ sfcx z.ti<b^mm\^ 
fe®fiE&tt^©Jt^{i. ^^§l®{±«^^tffcto> 
{±^*s8£^bfcil{l:??^{c-pv>T{i. SffctiiAQ-rsci 

[0 0 12] *^H^tt±ta^*»*bTx 3j|{a{Pi|®« 

mzm^\^xn^-r^ z.t.ifix-^ ^n^ibmm:^^i^^ 

[0 0 13] Sfc, CRC ^^^if©M!3ttti5#^$:Jl« 
^tt^trJf^-rsfctoojg^i: bTfffctijtiD-rscii: 

^<> J;t)MJS®iaV^^iffi^fflV^T«^*lJ^©^t)«JS 
[0 0 14] 

[^Sr^g^t-SfctoO^S] *^Bjm:S^^'fbil« 

ic. S^^Ji^^^^^^S:^tr«^a^-b®^^®o*>v^•r^^ 
ip®^^i'-bC-C^^<b^nfc«-^^S{tT. ^®« 

^ifi\,^m(Dn^\y- hcom^xib^if'^m^-r^n^ 
imm^Aviinf^m^m^^wx'&rix. Si^ih^m 
■^^£-^tfaiab— b®lt-^frifS bfe b V u ;^iiil?S:ff !&; 

Cltie, tf^' hrm^^lS® b b U M^fCTttffi b-C 
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^m■rsM^rt.«Itl#lSi:^ Mn-^.^'j^stTt^ttib 

fcW^O^^ U - b A^IE S T- S S«^-r S fJJ^^S 

[0015] i:-^ ifm.^^mi. u 

tfetBU ^^tllbfc>'■';^^>'^^W«#■StSS^■a:^ -fpo 

[0 0 16] Sfe^ Mfl-^iaJ!3^«Sii, ^SSCtf^J'tfm 
[0 0 17] Sfc. *^B^^ZJ:S«^^iaJ^^^fi^ ^5^^ 

tf#{c»-:5v^-CV'>-m®K^ tfaW©lci:sm^SS^ 
[0018] 3®^. tf^^^gtt, u 

Bl5tC:j3(t-5^n-en®:5^^>?-;< b U '^^^§(1(1^^ 
SrSViTJiiJfcjRK). ^®^ h U ^"i7 4tfI[5]o:/-7>5=-T* 
®^ h U >yi'i:JlD»bT> ^®iSg*ffl>'^;^^ b U 
tfc^br, -eoffiis/jNi:5&5Vi-m*»®>'^;^*jltflU 
ipo, •?^®(^®&:7'^>^-e®>'^:x^ b U •i'^®e;*cft 




#S¥ 9-7 4 4 0 4 



*>itfg/m®MS:*«)-CJIiifet±l*-r4A[]»l±J!!jl^^ 

^tltc^^7.i5JiZJ'^<Df§^<D^^7.:>t h U ^®^ta-:3l,> 
T^lst)^n^^^7.<Dmifi^ b$$:fet)-r«^*t»^S:llP 

i5?MffbT»«-r5>'^;^»«^ISii^^i^^. >'^::^S«^ 

iP»H:gyitR^|gA»f,®S-^v>5=-T-®;^ b U -i'^!?®* 
:^ll*5J;tFg'J''ffl®M{ca^v^-c>'^:^®5£*>?> b^^a 

[0 0 19] $e>lc, *%BJCJ:S«^*J^^gJi> :E 
a^a^^f^^-^^^trSSSJU— b®1^-^©-5 *>v>-rti*'®^f 

■r*X®^-l- 1' — h ®fl^T- 5 t- S ^t'^'ftlSri 

tf^ISi-'— h®^^-^f^fSbfc hi/ U ;:^7^Sff !&-oT. 

® tr^J' tr^-^^^i:> tf^J' b:m^^l£®^n^n® b u 
U:j^iISl^{cT^^Sofcy^;^®eiS^^®>'^;^p< b 

bt: u^m® tf ^ tm-^^ieic j: sm^i^sA^iE^T-* 

[0 0 2 0] d (Dm-^. t:^ tm^^Sii. hix u xit 
gl;ici3ttS^n-?'ti-®7'5>^^ b U 'y^^^mm^lc 
^rS^^xmik^nb. -^©^ h U 'i'^^Hull®:/^ >5^T- 
®^ b 'J •j'i'ilinatbT. ^©jgs®>'^;^^ hu '^'i'* 
i±^br, ■?^©^t*!/J^i:^Sv^-r^^A^©''■?:^*M^»^t-S 
SD^jttsssiR^si:. *D^tfcg5i®tfi^ieA^e.©^n^n 

*)lMifeM«fbTS«t-S>'^;^««#ISi;> nTMm.^^ 

{c^iS?nfc^#a?)>'^;^<£t^t±ib-c. ^®«iS§is®>'^ 

[0 0 2 1] ^fc. *^B^}c:j:5«^!iaM^Stt. Mi*^ 

ii^^^^^f■^*■&tf^g^^— ^®^t■f■®■5*>v^■r^^*'©^^■^ 

itisi^— h©^-^jcfSbfcM^';;^ji®i^t:ff*-3-r, s 
f§fl^3!pe.^Sfu- b©e^s:-?-n-ena^r5ffi^® 

^^■fb^Sfci o T# tifcffig=^{b'> >:^;um^J S:^ 
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[0 0 2 2] cn?>CD®^. S«fi^{±> ^^yL^n^ 
[0 0 2 3] Sfe^ 

bTm-^-r^m2cDt:^t:^-i-^^^s:^^v v^■mcD 
[0 0 2 4] '^Mv—Y(D%^n 

tr — b ^ 'J "T S CD o T ^ <i: V > o 
[0 0 2 5] — :*:^0^t::^^{S-^^JS;?^S{±. 

U - b CDfl^T- -5 ^ Sr^J^-r ^ ^t^^b^dlS-S; 

{§ -^^^ ^ ^n-encD^^^ V— b (Dm^^^^^-f- ^mi(D 

2W±(3Db VU;<jlEI^^Sfc:i>^oTtfem-rS^2(D 
Xgh. ||2C[)X?lK:TltmbfcM{@CD/^XCD^ bU^y 

O^^b— b ^m^-t^m 3 cDXfii: Sr^Cl 

[0 0 2 6] ^ 1 cDxg«i. b V u ;:^Jtfa^^ 




^^¥9 - 7 4 4 0 4 



V^TlIIifc^jci?)^^? bU ^vi^gl^xiflii, -ec^^bU^;/^ 
$:hu[hIcd:/^>5=-T-od^ b »J ^ ^Jll»aP#TSSPg:x 
Si:. ^(Drnma^J-^T.^ b U iyi7$:it®l-^ltSixg 

^xg^. SiRxgtc:TSiR^nfc^tS?)>'^;^SrliI* 
5gfUTm«-r^#«xgi:$:^^. ^2CDX§(±. ffi 

^cDajRxgtcT3i*R^n;t>'^;^^ b u ^y^s^^tiit 

[0 0 2 7] Sfc. il2(Z)X?i(i, 1t^(DbUU>^5^ 

5&<:feo)tbUU^i&®t^*4^ih^-*±T. :£#^»?>'^X<& 
^trbi/U>^3iSl^cD^^*^ff^i^SJ:^tc-rsi:<to^o . 
[0 0 2 8] *^9^tc.i;^ft-^ifiJ^:??SS(i. 

l^- b ^Tl?F^{b^nfc{t^<£S:(t. ^cofi^:dsv^m 
(^)^^-^ V b cDft-^T- -5 ■^'fb3l{l;5"^ 

fM-^>^Pe)^ISl— bCDft-^^m-^-r^m 1 a)Xfi-^feo 

[0 0 2 9] z.(Dm-^. mi(DiLm±. hi^v^mmiz 

v^TJII»:^4?)S^ b U ^^>>MM:xgh. ^CO^ b U 
^&b5[h]od::/^>5^T-cdp< b U ^ hioSI-^iP^ni^i 
^cDig:^CD>'i;^^ b U ^v^SitSS-r^JtSexfi^. 

$:M^!tHifbT»«-r'5/^:?^g«xS^^^^^ >'^:=^S 
M^xfl;?)^e)CD&:r^>^T-cD;>< bU ^y<57©g:;^{g 

M^Stf?gS:*&^>T. cnS:S«f-r5/^XM^Xfi$:^ 

[0 0 3 0] cine)CDi»^> gfid^ii. ^g^ii^b- 

b ^ =^^^b ^ *xfeft^ 

^l/— b^M/iBf -SU— bKlT bU Uy^i&SI^4^T^a^ 

icDxfi$:^n^n3e^u^fT5&oT. i^-rticojgs^f)^iE 
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[0 0 3 1] S««^ttm^©l^-b{CT#^ii 
[0 0 3 2] ^e^x Sfifi^iix -Rj^U-h(D^^n 

^nm:^iK^n^<t^ti^ ^e>jc:— ooi/— h^^ti?i 
[0 0 3 3] ffe:??^ :^^m^^^m{m^^mm^yj?& 

o feyl;:^CDg3S?^©>^'^;:^;>< h U ^ ^f^m-T 2 (DX 
Si:^ S2CDxat-T^tBbfe> b U ^^^fS^&Jg^^b 

[0 0 3 4] ^td. :$:mMJc^^Mm^^mm^:^^ 
mmi^m^m^ {.xm^^m^r^mm^^mm^ij^ 

bCDfi-^$:-^ix^tim-^t-S^ 1 ox 
^10[)Xg(D)^m^Tf#^nfc^n^tlcDtg-^fl 
-^5:SJK^E^^i^^^^^b-r'5^2cDX^i^. ^2(DXg 

xm^^^i^-r^mzcDJu^t^^^. msojim^t. 
ssb^ ^n^mnmmic&-:^\^^x^ti^ti(Dm^cDm 



[0 0 3 5] cne>cD®^. ^^ii^i^— 
hi^m'^^mML<Dm:^i2^^^^^icxn^<h^titzm'^ 

mx$>^t^i:m.mm^m^m^\^xm^T^^mmx$> 
[0 0 3 6] ^fc. ^mm^\mM(Du-hicxm:^jK 

h(Dm-Bmi^MiR^izmM^nxmm^tirdim^x& 

U;^JtEli-r^x?li:$:S 1 cDX^t;:^^^ v>-rnox*i 
0D)^«*5IE^T-S ^ib^^^iE^^m^m^ bT^iJ^ b. 

^^ft «t xfumm^ t ^i^ur s o -t: ^ o 

[0 0 3 7] mmi^. Sfffl^Ji^ Rj^V-hOD^^^^ 

^ng^ii^^g^^^b^n^ ^e>tc-o(Z)v— hic^ti^ 
b5!L5i^nri^{i^nyc{t^T-feoT^<^<s -^co^^ 

^^Tti-r-S b^Xfl^:^^^. ^ 1 t^Xll 

\±s =^^n:'c:t:^^ bi^-b©^ti-entc?:t/Sb^h V 

U;:^i&»^^^J{c5a^i-sm^cDXfi^^^. v^•mcD 
X?iCDigS;b5IE^ T- ^ $:3im£&>K^^?S^ b T*iJ^ 

[0 0 3 8] Sfcs *^0^^ct^Sfs^att^ m^jh^ 

htcT^^^b^nfeM^^^ttr^ -^(z^fi^A^v^m© 

n^\y— h (Dim^X ^ t^^m^^l boojcCDfl-l-SrS* 
rs^f^fb51{l:^S;^^ltssm^eT-feoT. lit^iZi 

^c/^&bfe^l/U:=^itSI^&^T^oT^ 

\fi^}:fm^^$ki>^^mizmm^nx. :iti^tf^t: 
m-^^S© bb u xitKt^^3T1^mbTv^s^gs^c^)>'^x^ 

^^fft>Wt»ft4)5i>tPe> bV^M{@a)>'^;^§:{i>:^< hi) 2j^ 
±CD tf ^ t:m^^^^ S :t Tt^mt" ^ MJTt)^ !9 ^ 
milx Mn-^«J^)^IS^Tl^ttibfcM{@(Z)y^;^(^^ hU 

^m3^Jcnmt^y^>^^hiy'-:^^'^y^\^xm.^^y h 

[0 0 3 9] ^cD®-&^ M^u;^Jl 

tt^V^T)S**^^>^ ^CDp< bU ^:/i7$:fu(H]CDr^>^T- 
CD^ bU ^:/^i:JaS:bT. ^<Dm^<D?'^:^^Y^)^^^'^ 
JtS^bTV^rn^^cOpi b U ^iP^it^Sl 
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4 4 0 



So 

[0 0 4 0] Mfl-*.«]t)^m> «iS©tr^tf® 

[0 0 4 1] ^e>lC. J^^BJtCiSgfSSaii. M^^ii 

[0 0 42] ^®*&^ t;^ \fm^^mt. u xit 
(D^y^iv^t-i^m-x^-c^ -^©)S@^©>'^:^:^ b'J y^'* 

Jt^b■r^ ^©{i*s/^i:'5eSV>TtiA^©>'^;^^MtRb. 
A^o^ ■€^©^©§7'^>5^T'©-''^;^j>< b 'J >i'i'©g:^flS 
43 j^tf «/jNfS©^%*i?)TM»:m:^1-S*n#tb^31tR* 

^i:. jng:jtiJ®f^^^*^?>©^ti^*T-©^^>^'^*® 
yi;^^ b 'J >;;<^>fejiii>:E«f bTiD#lt!golS^*©?c«$& 

■c^to?>n5>'^;^©5t*'^ b$^at>-r{t»Stt#t:M 
»:s«fbTS^»r5>'^;^s«^s^:^^^^^^ >'^^s«^ 



>v:{i*3it/f«'J^fa©Mtca-:3V'>T-'^;^©5tA^ 5) b^ 

[0 0 4 3] Sfe^ 
^•^«:^tfffilSU— b©^-9©a*)VA-rHA^©^#U— 

'^tf-^-z. s««^*^^is»v-b©«^«:'^ti-en« 
-#t-sit^©tf^if«-^#iei:^ if<5' t:etwig©^n 
^n© bu u ;^iisi'{c-r^&®rpfe>'^;^©ftjiiis©>'^;^ 

bT v^-rti© t:^ t:^g^#©^c<fc seg^ifg^ 

iSmcs^v^T. tfrn^scrm-^^nfeM^© 

[0 0 4 4) CI©®-&^ IfcS' tf^t^^SJi, M^«J:^J& 

E!5ic*5{t.5^n^n©>^^>^^ b 'J >;'^'^§fi©-f-(c 
a^^^•rJli^^:*«), hu >>^S:mIll]©:?'^>^T- 
©;>< h U ^t' i:AD» bT. ■?-©?iem©^^;^y< b U <i' * 

IR^ISi:. AnSclt«tMtR#ISA^?.©^n-?'n©r^>^ 
H-i' h*til±rb> ■€-©l^©S!^®©>'^;^P< b U 'f^^S:^ 

h u ->i5'^«^isA»e.^»^)^tBbt:ffi;^-rsftijffli^i&^^ 
[0 0 4 5] ^e>^c:> *^B^t:<fcSS«^M^*^ ^^^^ji 

^^^^^•^*•g■^f I'— h ©^■^© a ■*> v ^ rtiip©^-^ u 
Th9^n^-t^ts'&m.\y— ^©^^^^^^©^f■^^— hK:/i& 

©{§^<£^ti^neg^-rs«sst©tf^$'tf«^#sfc^ 

^ tra^^SH J;:5Cg^iKS$:S*^^a^^3i5^^^^^b-r5 
1^^©S^f■^'fb^|gi:^ ff?f-l-{b^S(cTWRF-^{b^ti 

ifiJ«¥^©©fl^i^^lc*-r3v>T«IS©tf<J'lf^ 
-^^ ^© V ^ miP*' ^ ©^^iKS&3l*R-r sMjr^^s i: 

A;'3T-fe ssfs v' >:4<;i/is?!j©ft©-^n-en^© 2 s® 
^©g/J^fg$:SlatbT. ^(Dm^tf^fb'^m^^m^n 
^bTtr^j' trm#*fiSA»e)©fi^©^*>v'>-m©m^iS 
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[0 0 4 6] ati^cDm^. ^^jh^n^ 

[0 0 4 7] Sfcx SMM^tt. pfi&(Dl^-VlCXm:?f- 

^©^-f-fcT'v ^$^jrtli:t;U SiM«^t:-fe 

[0 0 4 8] ^^iz. ^mm^it. m:^i2<^n^it^ti 

[0 0 4 9] $ RllEb- h®^^^^ 

tiT. tg7t^nfci^>4^;n^— bro-^t^-eti^c^^fSbfe 

^•rs1t^Sfflt:^J't^«^^ISi:^ .^^^tifctr-y hu- 
Mc^isfjSbT^^m^^-s^^T^n— 

[0 0 5 0] ccDJ^-^, gi^^a^^^^^^b^ 

© T- S S o 

[00 5 1] $ e>lcS««-^«i> MlHl^^i^ftin^nfc 
[0 0 5 2] 




!^mW-9- 7 4 4 0 4 



ft^ijal^SHJiv fci:^«. TDMA(time division multi 
pie access) :^^-^CDMA(codedivision muliple acces 

[0 0 5 3] p^tcii. :^mmm<Dm^p]^^m±. m 

1 ^c^^■ri■5{c:^ 1Si!t®io»Jt«^iR(ACS) HKlO.lZ, 
••-.INi:. mmoa^ y^^'eVZQ.ZZ.-'-Z^ i:, M 
fl-T^tntJlilESSOi;. ^IS®>'^X^t'J40,42,---4N i:^ 
*ySllK50i;?&^tfo c:tie)CD-5*.*Pl¥it©511R[HlE&l 
0.12,---1N i:. hU";^^' p<^^U 20,22, •••2N i:. 

';40,42.---4N ^n^ntftJ' Ifa^llIK^ 

Slfi)4^S[l]S&•r•St)^ *IIJS«?!lT-{±in§ti±:«52l*R[ilE&l 
0,12, •■•IN ;feJ:tJf7« h 'J 'y<5'p«^'J20,22, •••2NAJM^T 
*,^^0 1) tilK30(73A:tifflyH#t3ltgE!^$n-r> .'^;^;^^rU 
40,42, ■ • •4N ifiU^t>m *) Hli&SOCDmztjfiltC-^-n-^nS 

[0 0 5 4] P b < iiSffl t:^ tf^-^UES-r- tiMfi" 

1) [HiK3o*s«t < , ^ti^noDrnw-ttrnMiR^^^o, i 

2,---lN CDtll:#3t:>;< h 'J >J'i'^^:U20,22,^--2N 43<i:tF 
>'i;j^^t'J 40,42, •••4N ASg^i^^nTs -^fL-^-n© tf ^J' 

l^®■^[ilf^srff^fiKb^ mmizm-cp-r^o ^m&mx\t. 

!S.WL(D\i^ t:^-^IlE&*SM?I*.^!3[lIK30^:rt-bt:ta^ 
bTtt^^b^ i©M#I*.^!3lHlK30©t±i;*jAJ*iJ^!lE§50 

{^g^i^^nr. ^©iem^car3v^T^s^^l3J^ASff56tt3^^ 
-5*)©-r-feSo 

[0 0 5 5] =S-gp©P?a^iSiB^-rs i;> ^iD^ibii^iRlHl 
IIS10,12.-^-lN tt, Ktstii^^Qii'<b(omi^Tk9i.n^tSiif: 
© M'U:^W-l-t^T^^<b^tlTV>SSft(f-^> V->t3i9) 
i,->>/j^;i/3^^j©ft-l-^Jtilt:SttT3e?'J^:iM'^U ^ 
n^n{a^©B#m^Jtf&-3 fett^* U XiiSl^ bT. 

f§-^*!gni3f#s^ti.-en©{iit^l^©S{§i^>'i<>'l'©ffl 

®lt-r«t3^ns hU'';x3l®!^{c:43{t5-?-ti-?'n©X^ 

i:, ^©^g^t:Bu[Hl*T-©;< h 'J 'V<:7i:iPgC(add) 1-S 
iaW^t:^ ■€-©i^^®-''^Xy< h U !y^*lt$i(compare) 

So 

[0 0 5 6] gl2«C^-r<fco'Et^^{b*l/2 
iQffJ±«Sl(llSS10,12,^^-lN tt, ^mm^2}f^y 
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ii^^ipg - 7 4 4 0 



o=''oo'\ ^^^sio="io'\ tt^soi^oi". tj^ffisii="ircD 
!:)^ i^oMH^^soo :?pe>«.^soo ^fcfitt^sio izmf^T 

[0 0 5 7] »:CDy^^>5^2T-{i. tt^SOO i)S±fB^l!5) 

CDifii: bTtt^S0O='"lj,SlO=rij,S01=r2j,Sll=roj t^^ 
•en^ntZ)/^:^^^ b U iy<^*flj,rij,r4j,r2j h\y 

[0 0 5 8] iimitmrntRmmio, 12, - • • in i*. > 

0 r-(i::/^>5^2CDt^^S0O ^e>CD^^*5ctrW^S01 

hbTrij+roj=rij <g:JpS[bT^&!). 4^^801 ib^^<DJ^ 
h U -;^i:br'"4j+r2j=r6j S:^i6T^ c:ne>*i± 

mi^x^msoo t'^<D^^:7.y^hv ^y^^mtRT^o 

JCJ:!?^ >^ 3 CDt^^SOO -^fi. SOO-SOO-SOO CD^^ 

>^^^^n^^^::^ti.xM^\^xth±fr^o 

[0 0 5 9] mate. y^>^3<D^m^lO T-ii:r^> 
^SOl ^iJ^^jCDv'^;:^^ b U ^y^f!S''4j t^^isbX. ^itih 

^tiMi^x. soo-soo-sio cD/'^x^muT^o mm^c. 
::r^>^3(D^msoi x\t. soo-sio-sol (DJ^:^^mtR 
UT^ ^mm Tiisoo-sio-sii (o/'^i^^^mi^-r^o 

g > V h ^ CD > ^^^l/ >f)5^ t) f# ^ h CD>' N ^ 

>^mm*'^y'^>^^hvy^^^isbx. cn^m\B\ 

^u^y^#^J^h^^n;^S:^^R-r^o :lc:T•li^ 1/ 

[0 0 6 0] mi ^R-:3Tx ;^ h U ^i/^p<^U20,22, 
•2N ^n^tliP»it«tMS^[Hl{S10,12,---lN S^iS 



^iagtj±«iSS^[HlE&10,12,---lN t«$&t-^«iac^^^y 

$:Mff bTS« b. -ecD^ b U ^ <&^fG(DjngC]teyS 
iRElK10,12,-"lN MZ-m^^^-t^. bfei)SoT. 

b U ^y^^tU20,22,-"2N CD^A^^4? JO^fe < 
N{aoDiO@i±:«51tRlHl^lO,12,"-lN iC^^TbTM 

[0 0 6 1] M?Jt>«J!3[H]K30{i. ingttbsajRHKi 
0,12, "-IN CDfcti±i:6sjt5it^}gj^^nT. :Lf\.^ti^^^ 
S-ytz^nT./^ h ^v<^J3Sr5v^T«*>5»;f)^e>bVMy[flCDy^ 

**eE«^JT-«i6l>*< i:*, 2{H«c3DiP@lt®3SiRIlimiO,l 
2,---lN lcSfc:6So'rMfl't)^UDS:^T^do fei:x.{S^ 
Il|2t3^-r h VUXJlSI^T-iis :rv>^2cDJK^S01 
^5eco>^^>5^3^Tv^mcDjg^4^^^)^^^^^5fev^o 
I^»tc:/^>'^3^Tt^^S10 fi^^>5='4^CT-^«i 
* t ^ -5 :?)^^ CD>' l± V ^ Ttl^) >^ 5 ^ T ^ # 
:fev^o roD<^;a^cqJtgttt;D^^v^>'^::^&-^n-€'ncD>^^ 
>^t::T^t^ofeyt;:^CD^ b U ^cDfi:<&l:t®-r 

[0 0 6 2] ifmmx(Dmi%m v:.m-t^ 

dtc^i>*< il^)2o©bl/U::^itKl^^c^fe:^)5oT^ o$ 
t) 'J>^ < 2 oCDjP^ltK51$RlHlS&10, 12, • • • IN coiEL 

i> >4t;vcD^-l-l-" b V- b T- b V U T.im-'^ 

^T?5:oTV^S^D^itS^3S^R[H]S&10,12,•••lN TSi. Sfl 

f> >4^;i/cDig^^ I/- b tc^sc-r — b T- b 1/ u :^i&rar^ 

*^T*:oTV^^^JP^it«3l^R[lIK10, 12, - - -IN t^it-^T 

iR[lKlO,12,---lN li. ^CDtt#S:<*lt^-^^o dODifg 

[0 0 6 3] ;thx.(S. EI3CDbl/U;^M®l^^*5V^T. 
5fe|g^THtf-^tl^noD>^-^>5^^'?)©>'^::^^ b U 
*2-:3CDiPS[lt^^[IlSglA,lB ipe)§(tT. ^tl^tx 
^Srhtg^bT^ 8oCDJKmS00-BSll(^d-^'J>^< 4 
-6i@cD4^^tS)!»3j2^trch;&5T-tSo cioD^tc. 
ASOO-ASll S feli^K^BSOO-BSllCD V^rn^fPt::^ Jitf 

^S00~AS11S :t(it^fiiBSOO-BSllCDV^-rtl;&^CDa 1 
oS5t(i2ocD>'i;^;b5^tSofci:bT4). »:(Dy^> 
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So 

[0 0 6 4] ^e>^. ^t)3i^nfciPSJt«i^tRlH]Kll 
{iCDlllS&^feSi:(2'^i+2*'^+"-+2'^) {@ (kl,k2-"kN(i 

;^ ^ U 40'-4N lzm»:^^^n S o 
[0 0 6 5] >'^;X^^U40,42,---4N ^n^njP^ 
ii:®oe*;^[HlE&10,12,---lN tcr^iR^nyc:>'^>^^MiT-^ 

?|5:^m-(iM^T-^^a?3[H]e&30*^bTM{lOD>^^;^<Z)5^ 
Mii^HffbTg«^nSo bfc^oT. 
:g»'^;:<;^^U40,42, •••4N il^Otf^^^ tT^^ 

[0 0 6 6] *J^[ilK50i±. Mfl-?)^D[HlK30:;tpe)COM 
ffl©>^'^;=^(Z)at>CD^#S!9>''^XcZ)4'^^e)^^5t:?)^^bV> 

-rS>'^;=^/^U40342, •■■4N A^?5^^fcBbT. cin^ b 

bT**)® ?> bV^§^l>' >;J<;V^^^ b 

[0 0 6 7] ill{l(PJKCTe^®(D^^h b 

^n^n^^tr^y b^^4i)T. -^n^tts^-^<b bT^ 

7c;CD§fii>>:^<;i/^tt:SibT^ ^e)K:CRC(cyclic redun 
dancy check)?^d:if ^TP. !?^^3K4?>T. ^OD^m*^e>fS 



[0 0 6 8] «.±CD<ta^«figlCt5V^T^ *^^^CJ: 

;tt--^TCD^^^ V- bCDjP^it^S^lHlKlO, 12, • • - IN 

SiR[llK10,12,---lN b»J ^^^^^ 

6^T> cm*:^ b U ^yiJ^^^U20,22,---2N >&^?>^tf^ai 
\^tcmM<D^ V U ^^^^fl^JPff bT^ ^CD^^CDy''^;:^^ 

10, 12, • • - IN ^TMtR^nfc^n^ncD.'t>^i5 ctt>vtx 

h »J MfTt>i50!5[HlE&30ic)S^^#tS&^tiSo 
[0 0 6 9] *JC. ia^lt®^iR[lK10,12,---lN 
CD.'^;:^;^ h U ^y^S:§ttfeM?J-^^^[ie&30(±. ^tv^ 
n^i^'S: < ^ 2 ocoJPm^StRHlKlO, 12, • • • IN e» 

U ^y^CD^Sr^JfeCOpi b U ^y<:7^^U20,22, •2N 
?S&bT. Wi?Scr)y^;^;^^'J40,42,---4N tC^t^*?/^^; 

^£j!i*#t*&-rSo :itiicxy). p( bu ^y^^^U20,22, 

••■2N A^^^);:cr):r^>^T-CDM/U::^3&E!l^^> 
3S4RI11K10, 12, • • • IN ^TifcCD y^X(D hU^J 
[0 0 7 0] ^cDigmcD>''^;^ib*J:^>'^;^/ b 'J ^y^(i> 

Un-^W b [1]E&30«±. N{@CDSP@ltSS31tR[H]g&10, 12, - - 

•IN (Dhuv>^mm(D^i^^m%m-^^\^^^Mm<D/'^:K 

••■IN cr)^t>^#®tl>'^^^'^<^^^EI^^*^ ^*^s& 

^^•5[hI£Sio,i2,--^in cd^:65^?>^ h vux^tsr^*ff* 

^T. ^?>^*0@lt«^MS^[H!E§10,12,-"lN CDg?t)ii^ 
nSo ^CDJS:^CD>'^>^ii^ ?*fSCD>'^X^^U40,42,-^-4 

[0 0 7 1] cn^i»9. *J«(HlK50(±. MfTt>^0!3[Il 
E§30iCT^0JiSnfch VU>^m®^*5V^T> g^lS 

^u^y^^&fflv^T^l•^*MS:^f3&ao b^b. *)ba§^ 

l•:^c;D^^StC^-rS/^Xb;^P^^^oTV^ 

^izMJit^-r S ^^-^SK: <}; o t ft ^:&^i^ft ^ i)(Dhm 
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[0 0 7 2] :i(Dmm. «^*»J^[5]g&50(i. J^^&CD^^>^ 
;^^i;40,42, •••4N h U—;^^^^y iJ7 bT> ^'^7.;^'^^) 
40, 42, • ■ •4N ifiib^^lh^tirci > >7t<;i/$:fiff^<Z) V— b 

[0 0 7 3] i:x±<D^oiz:^mmm(Dm^m^mw:i^^ 
m^^(Dm^r'(i>tji <ti)2 w±cd[sb&io, 12, • • • in ^ 

Uf^0#iST-^ t^-^ fc^^;:^ S S ft^^ij^-r s c 
[ 0 0 7 4 ] 4 JilHflW^^g^Mffl ^ 

tirci^mmw:<Dm^m*^7ri^tix\^^^o ^m&Mxit±. 
[0 0 7 5] sr. :$:-mmmJtz^:b^mm<Dmm^^Mj 

b'&^mi^xmmir^bhi. ^S^XM^. 

^^i^:^l^T^ -^n-^tll >^l^—A^fc 1916,40,80, 172 1:^;/ 
b(0. 8,2. 0,4. 0,8. 6kbps) CDrI^V- 
n^o ^^1f-^<bi§100 {±. eCELP(Qualcomm 
codebook excited linear prediction) iiDfiSfL^'i'^ 

iSJf^^ii&bT^i— Kfbbfc#^^^-^*^(Z)#^?tS^;:i?5 

[0 0 7 6] 16-172 tf>y h<3D^^^-^{^. ^CDd"^© 
172,80tf^:; hCD^ra^-^CD^^. CRC mu^miO IZX. fc 
i:x.(^12tf^;; bCDCRC ^f-f-A^ftiP^n^o CRC ftAnlil^ 

iio(i. m^(Dmnizx^^n^^mn\^tci^^izcm 
n^^muT^mmx&^o crc {tSDinKiio ^^pe^cDtti 

^n^no. 8,2. 0,4. 4,9. 2kbps (DjSftfc^oTtH 




7j<rm^(Dn^. fcii^t^. sif^y b:?r-;w"o" ^^^^ 
y^—ju}fy vi^y^—;]/}:^^^ hMiu\B\m2o \cxmu^n 

2,2.4,4.8,9.6kbps cDi£ft^^CoTtB±;^nSo 

[0 0 7 7] 1.2 -9. 6kbps CD'^^n^^t. g^ii^^ 
-^giiSO ^Tg^ii5^^^-^'^b^nT2.4 '-19.2kspsCDil 
KT-tB:^^iX'5o **9E«?[|CDg^iia^^-^S130 tt. ^ 

>'>4^;i/co^?F^^§^ii^iig^^{bt"S^-#fb^l/2 (Dn 

^glT-feSo fl:5^ii^??F-^<b^«X*:M-^(±v^!?iSb5a 

sip]Ki4o tc^ti^^n-So m^i^i^^mm^o 2. 

4ksps cr)ft-f-^&i>>^;uStc8[Hl> 4.8ksps (Dm^^ 
4 0. 9.6ksps CDfl-^*^n^n2[l]^?5^br. 2.4 
-19.2kspsCDft-^^19.2kspsCDiK— bfc^SS^UTa:^ 

[0 0 7 8] -r v^'U— r[Hi£§i50 n^ih-^tit^^ 
n^ficoy v—hs^^u ^-f >^ u— tJSfe^^ 

T^^^tiT. ^icD=j-h'^tfe[BiKi70 ^T^gF^'^b^s 

bl9.2kspsCD?i^{l-^t3^gl^tiT^ 1 ©iDg:[Hl 

E&180 icwii&^nso mKDmmw^m 
—rmmso i>^io(D^mm^^^m'S^^iuw\^x^ 

mcD{t-^{iBPSK(binary phase shift keying) tStSc^tl 

^t^[H]K175 ipe)CD800Hz CD^MM^*«S^nSo 

[0 0 7 9] v;i/^ru^1tl90 *^e)CDft-^(±> ^2 0D 
ijDS:iH]m200 }ZX^^J\y->::Lm%Lt1}UW^tlXmtl^tl 

So ^^;i/S^-xM^lElK210 (i. 

^i^gPMT ^ e> h ^(f OQPSK(of f setqu 

adrature shift keying) ^m^tlX. ^^Km^^^(D 

[0 0 8 0] :^mMmiz^:b^{Wn^t.. 04 K:^ 

-r^o^. mi^^(Dyu>v^>YJcx^mm^izM 

^^n:t^— ;=^>'^•>H^f■^:^)5^■^>'^•?•:7•l/^-y-220 

m^^§. i^fiffiii^ropQSK^^bfc^hiBib^fttJS^ 

tcTMt6ttfcbTmMcD-^-::^>^>*>K{§-^^f#So 5^^;^ 
5=':rv^-9-220 (t. §fifi-§-ipe>S*f$'JfflifB^i:ifi^ 
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[0 0 8 1] rt;:tjuiya.mm.mm4o \t. mmmtmm 

g260 tt, ji«ffiyi:|l]— OPNlf^*i:®SftU^W«^$: 
^^b. 3-KSglS270 CTW^i^lSl— jSK(19.2ksp 

s){cSlfebT^2cDin»S250 {c^^-rSo mZ(Dl}an 
S250 *>?>®M-^{±> i'>;J<;UK:S^?nT7^-r>^5'U 
— >^(elE&290 JC#t*&^nSo 
[0 0 8 2] y'^>^ U— 7"[h1K290 tt> ^ECDiPgtS 

250 *'e)©2^>5}^;u$r7cOJiii*K:^^«x.Ttti±;-rs(i 
-^^tfelDE&T-afeSo v^-f :?"[iIE&290 *^^©fl-^ 

It-Si-i^^tlX. 3o®l/— h^lp|K300,310,320 
bTM-f-*iM[HlK330 *3<tms-^*iJ^(lK330 Kill: 

^tts&^nso bm7c[i]K3oo,3io,32o lis mmm 

19.2ksps©M^*'?>^7C-rsillEST-fe!3, 

[0 0 8 3] fl-^i|aj^li]E§330 tt. ±IB^ 1 cDHSEfi^Jf:: 

n^m9 . 2, 9 . 6, 4. 8, 2. 4kspsCD5' >5i^;i/S:9. 2, 4. 4, 2. 0, 
0.8kbps ©M^lcffi^b-r. fiMlHllStTl'-b^l^b 
fc^#tr<y h©i^»*stii:t3$n5o 9.2kbps ^fett4.4kbp 
s ©V— hHT^^^nfe®-&(Ctt. CEC ^^cn'^^J^dES 
340,350 ttrCRC {Ci5^»)fTIE*sJSi^^l„ ^CDCKC tf 
-yhd^CRC |^*[Hlli&360,370 tCT^ f3|IS^4»tlTjl*^llIE& 
380 &:^bTl2l5^b«:V>^^^-^iiJctll:*3$n5, 

[0 0 8 4] mmmmso it. m^^titim^^umm 

E&390 ®SiJ®®TlCjl^bTit^^^^tctt$&-r •SHIES 
ftij»[lll^390 tt. fi^2pj^[11^330 ©^iJ^Sg^ 
iSJ;trcEC ?-i>;/^'[5]E&340,350 ®SgS^SitT> jStR 

[0 0 8 5] W±©<to^C«fi£^3:teV^T. S(t«Ci'J5l5 

Ym^i^\yX7''^}\/9-y\yi>^iiQ ^cs^t^^^So 

lOiP»l5230 T-«i. >i7*;Ui>'iMISlH]S&240 ^'fjCiS 
©iP»^240 tT3— b-^^S260 A»e>©ii^Mfi!li:|5lb 

s<eiJt«^:3-H^^b§i270 izxmm:\^tcm^ttm^ 

5^lH]K290 IzX^^^^ififftatitiX. 7c®>'>3}^;i/m 




#H¥9 - 7 4 4 0 4 



[0 0 8 6] iRtC. 7^^- >^"J - >^^nfcfi^{±. ^ 

^ nT w — h m.7m^m, 310, 320 tc t ^n^tiv — y- 

^^^YbU-h©«^t:feSA^tt«*>T-»i«;V>. 
<. 2.4,4.8,9.6.19.2kbps®{f^tf— =)©Sffie^iPe) 
^^tlX. «#*iJ«lH]E&330 JC^il&^nS. 
[11)^330 {4. *©^l^*s^,^-rn®^^^— 

{c, ±faiaS0!l{cTSiS9bfcJ:ol::. i;^ U X 

Ill*5tiP&bl<vt;:<(c®i?jtig?!3i2^, «J$6<J{c^tSo 
fcM{@©>'^X*»?)— :3®>'^XS:3®iRbT. ^(D^T^O^Tf^ 
C®ii^*. «^iiaj«bfcJ^^®«^ASiS}g 

^-i-tr-y hhbT^^-rsdfciST-^a, (*e3i5®s{i^ 
T, c:ti^si;^Mo!i^ji5^^^-^u ^n-en®!^— b®s 

««^i;tb©^U ^^^^©ff^^M^b'StttnK'S:?. 

[0 0 8 7] M-^2|!il^Ii]Eg330 (CT«-^^nfc®-?-<4. 
ifi1g{C ^fcJiCEC |^5fe[Hlli&360, 370 bT®^lElg&380 

{Ctii:ti^tls ^®iiaMi^mtt©J^(lK390 lc#tl&^n 
So ifiJ«i^m^£S;tfcffl^[elE&390 tt. ^tRHKSSO 

sijssbT, ^®a-^t:-y b &«^?9=^^{cai;'3-r5o :i 

©ig;S. ^^^ix-bic^sbfc^ism-^ds^ff^nTTc© 

l^l^ft^A^S^^tlSo 'S:*. 9.2,4.4kbps ©fi^©J» 
-^tts — /iSCRC 5^i5/i'[l]g&340,350 tTCRC 
*sjtl^nT. ^fflmi5fTIEA5fT>fct)n> CRC K-y 
^^tlT^JREKSSO <£:n-b-r#^^^^{CtU±;^tl 
5, bA^b. *glM«?!lT-tt. ®^*lj^[ie&330 \LX\f.9 
ta^ti i^tt^)|TIEAs^T*t)^^TV^s©T•^ ^e^rbt) 

CRC ^3l>i;<^7tt,i>5hb5&V^o 
[0 0 8 8] C©J;dJ3*3fe6S^JlciSSfa«J±. ±IB 

$tb-cv'>37l{S:S"^{cMbT4), ^©ffr-fflVA^tt-cv* 
u tiim^-^%m bfcfi-i-«^i^s$:-&fc-a-Tffl v> 

SCtTN 3^fS#©{±«*^H-rsci;^c<. *t)iEa 

[0 0 8 9] ^*>\ *l^«i^-r-tt. :lb*^9^Sll^a7' 
^•feX:!^^(CiS«bfcJ^«:«?!|{C^(j'TiJ.H^bfctf^ * 

X:;5-S'&if®TDMA^S®^^mS5t3ia«bT'&iV>, C 

(FACCH) i:^n—7.nv\-(D=r—9Wm:.. M'fcSgi^ii 
i^i'^^^b*. feiiX.KW^«-^A5^^<b*l/2 l^-bt 
FACCH ^)S^g=-^{b^l/4 U— MCTS^^iii^^^^fb^ 
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[0 0 9 0] »:tcE6t::«i^ *^?a&3J:s«^^J^^S 

[11^410, 412, •••41N$:M^UT. ^^DfimKtiffi^::^-::? 

[ 0 0 9 1 ] PJvffl^Cli. *^^J£^^i^*^J^^^ii^ 0 

412,"-41Ni:. ^Jj^lHl^ZO ^if^[H]e&430 

tfo bai:^tf^tf®-^lH]^4io,4i2, •••4iNcom^tr 

[0 0 9 2] ct!9PlBtc{i. v:7 h£li:^lf^tf^-^taf& 
410,412, •■■4N ^n-^nsTtc^Tct^ic, 

^bU^y^^^U470 >'1>^^^U480 i:. y'^;^ 
SffIlIK490 ii^^tTo y^>^^ h U ^y^SI^[i]E&45 

^[hie&46o ^ti'^n(Dy^>^izxmB.<D^^y.(D^ 

[0 0 9 3] ^^x.«^^ EiS&C^f J:•5^^ >^^>^k 
©t^^Sk^T;^ h U ^;'^m=l,m=2 ODV^-TtiiP^pltRbfe 

Lj <-f(Lj, A)= (l/a)log(l+e(^'^''> 
C:c:T% a=4Dfree(Es/No) ^ Dfree (iv'>4^;i/CDfe5:X 

[0 0 9 6] I216MM-:::»TW^[H]K420 (i^ -^tl^ncZD 
V b tBiJ \f:9 t:a^lHlK410, 412, - • •41NiP 



>^5SflHieS490^tti|&^n^ 3SJRbfe>'^;^®>'^:^pi b u 

[0 0 9 4] b U ^y^;^^U470 ±f BSSS^J [r] 
i)PSJ±^^[El^60 {CTM4R^nfc>'t;;^;^ b U 

^^U480 iPSJt^iR[HlK460 KlTMJR^nfo'^ 
«?tjT- {±SSf r 5 CD5i;b^ e> b ^ *^fc-r(S^Stf IBS: 
[0 0.9 5] >'^>?.MSr[lII^490 Ji. /^:X^^U480 

^CDflMStf^^S^bT. y^>^^^'J480 ^W^^-^ 

Mm=Es/NoS{Yjn-Xjn)2 . . . (i) 

Es/No {iM^?^tJi#i±;. Yjn (iSffS/^^t^M 
Xjn li?g^ffir-fe!9> ^*jnii. ^n^ntT^v' V^^l/fit 
X,Y j co<jt^nT*CD>'>:1<;i/fe5C:^*^fc) 

■To c:n^ci:»?> feSEHm -ecDy^:x®5iA>5) b^Prob 
{path mK^. *iC(2) tCTatJ^tl^o 
ProMpath ml-'e-'*^ • • ■ (2) 

Mli3.^tM2h U:/^J»-&^M2cD;'^y^S:31JRT5ei^Pj 

Pj=e-«V(e-«He-«2) 
=l/(l+e«2-«0 

=l/(l+ed) • ■ • (3) 

^C:Tn d=M2-Ml T-fc^o cfc-oT. 

Lj=log(l-Pj)/Pj • • - (4) 

bT;< ^^^CDMA*flav^fc*Si(5) ^T^t)$ns 
{g«l«tfmjS:«^bT^'^;^p<^U480 tc^jsr^c 

)/(ed+e«W) . . .(5) 

430 ^^j^r-s^JWdiK-efeSo 5SjR[i]s&430 {i. mis 

[0 0 9 7] W±cDJ:d55:«^t::i3V^T. *^«?at^ 
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■r^ror)^f^u— h(3DV7 btB:t»tf<$7tr^-f-[p]e&4io,4i 
hai*H^t:ig#[HiE&4io,4i2,---4iN(i. ^n^n 

n^iaSit®{S5^[e]K460 ^tH;b-r^»o 
[0 0 9 8] b U <feStt:feiP@i±:^tf^ 

MA**fi!)T^n-env^:^Hff[HlK490 iC£±i:t?-rSo C 

[0 0 9 9] cin^J;t). ijn^it®^tRlslK460 ^Tfe 

[ie&490 >'^Xpi^U480 ^Mff'r^fcAi)^^, ^f/^^ 

[0 10 0]^^^. ±mmmm\)M^nx?^hvy 

g&410,412, • • •41N-e{is ^n^tl(Dn^\y— V tCjlS l^fc 

0 *^^gi^t±i^nT*j^[Him42o ^m^^n^o ^kd^ 

fl^llE&420 {t. ^n-?'ncDtf^t:m-^IlI^410,41 
2,---41N^?jCDM^JKtS?S*hbt^UT. :g*>^;^P?>UV^ 
SSS*^tPt:<57tfm^lHim410,412,---41N«:31if^bT. 

M*R(H]s&43o icw^^^m^^m^-r^o atiiz^^^ 
mtRmmzo «i3iiF^^n:fetf^^ t:^g^[Hls&4lo,4l2, •••4 

[0 10 1] i:x±(DJioi:i:^mMm(Dm^n^mmii^ 

^ t:^-^[i]K410, 412, • • ■41Nt::-r hi/ U J^^ilS^^fr^^ 

[0 10 2] acDm-^. Mn(D}^i^'t:m.^^^±f^^(Dm 
^m^o^oi^. ?m^<t\^x^mm^t.\tmi-^'^^ 




[0 10 3] »:JC. 0 9lCJi±fBM^*J^^®55)S®^^ 
±ia^lCD|Qte«?llh[iI«Jc. it^n^^Wl^MTP^^ 
JS«^JJ::ct^Sfi^S«i. ±fB^ 1 CDIfeSSfi^Ji: filmic. ^ 

[0104] ct ^ §:mmi^m 4 ^c5^^-r^fi^J 

ti^. 4fScDV:7bm;t;t:^' tf m-l-[HlE&410 - 

[0 1 0 5] >^ U-::r[ll^290 

cD19.2ksps<Z)Sflft-^(±. ^ 1 CDV htB^^t:^ tf^-l- 

^10 izmmm^^tix. |BIb^M^i)SSlo^>v-^^g:^ 

[111^300 SrcA-UTS.eksps (DmAlZ^^^tlXB 2(DV 
btii±^t:^t:m-^t&412 ^I#fc?^^nT. Sfc. II2CD 
V— ba:7c;Ie]g&310 <&^bT||3cr)V>' btli^Jtf^ 
-1-^414 ^4.8ksps CDSS^^m^nfc{S-^*sp3l&^n 
mm^. bm7c[llE&320 &:^UTl|4CDl:f^t: 

m-i-gi4i6 tc2.4ksps (Dmm^i^x^mm^tm^^n 

^l^V^b^4^Z)t^>^t^m^§g410 -416 (i. 

[0 10 6] ^ic[)v:7 btB::t?t:^t:^^ti4io ii. i 

9,2kspsCD^/>:?K;P^Stt§^. ±?zEb:fecta^v tf^ 

bV^>'^;:^^)li»:il^RbT^ 9.2kbps co^-^tr^yb^ 
tB*T5o ^CD!^^. ^*f^bf::>'^>^(Z)fM®«tSfSA5J[i»r 
S^^tlT. *J^[hIES420 ^#t^^tlSo ^2 
CDVV bm;btf^' t:^-^^12 9.6ksps 
*§:(tT. 4.4kbps CD^^tf b ^ta±/U -^©^CDfM 

^sffffi*fl«[HiK42o ^#t*&-rso sfc. nm^cm^^ 

^n4.8ksps S}!;li2.4ksps CD>'>;K;i/$:§(tT. 2.0k 
bps S5t{i0.8ksps CD^-^tf^v b^ffi±fbT. •^<Z)^(^) 

«iiftt»$g«:^n^nw^[Hi^2o tc^mrso 
[0 10 7] jin^ctoT. $iM[Eis&420 (i. ^n^n 

CDV>^ babi±rt^:^ t^«-^[aK410 -416 CDff ^Stt 
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[0 10 8] ?fc4b\ mit^^v'm2(D\f:^\f^^mio, 

412 ©«-^t:^yM±. CRC ^:ii^;;^[HlS&340,350 iCctS 

CRCBS^£[1IIS360,370 J; ^^-^tf b5f)^?>CRC t:^y h 
;t)^|^*^nTMtR[s]K430 $:^UTm:/3^nSo ^CO^ 
tc. ifij^[l£&420 tCJiCRC [1^340,350 5fpe>CD 

cEc ^jL^y^comcDm^mi^m^^n^o m^mmzo 
[0 10 9] :i(D^oi^:^mMm(D^mm^^ti\t. h 

[0 110] *IISS€?[|TMi:lb*^^-l-^til^«:^^ 

[0 111] »:(ciaiotc{i^ T^^mizji^mm^i^mm 
tfS^llKSio, 512, • • -siN^T-^n^ti u U 

iK^SJf ^ bT> V^■rn^^ tT^ tf^-^EIg&SlO, 512, • • -5 
tc. *^^J^i®«^n^tf^tfm-?'[llK510,512,---5 

s^hV^i^^^'eV 550 :{)^ ?>^59^mf ^ ^ U $iJfflI[H]K540 

[0 112] *^«?y(Z)«^w«^M«ix a 

iSCDtf^^ tf^-l-lHlfSSlCSlZ, • • -51N^. *iJ^lHim520 
m^mmZO t^^o tf<5^t:m^[Him510,512,-- 




ja£^CDt:<5^t:m^[H]ES510,512, •■•,51N li. 

0llt^5f^-r^^^c. tummmsimm^^o 

^;^^U550 i:. >'^;^^^»;560 ^^UP^[oIgg57 

0 ii^^tFo iuntiMMtRmm^. ±timi(Dmmmhi 

ACS [i]^T-fe!9^ igiRb:/c>'^;^CD>'^;:^^ h 

[0 113] bfc^-t^T^ ^ hU ^y^;^^U550 
^^^^ J^P^;^ h^) ^n^ncDX^>^T-CD§: 

T*)^n^tlCDtf^ t:m-^[Hl£&510,512, ---SlNT-iilBIb 

i-^g^^i:bTfflv^5CIi:>^)5T*^So b^/c^oT^ 
^JtCt^^ b U ^y^^^U550 (i. b VUXiiKl^cD^:^ 

[0 114] yiX^^USeO (i. SP^lt^tRlH]K540 

^®ffiB^?^'ro ^^U©jm![e]e&570 (i. /^X;<^';56 
0 ^S«^nfc^tS!9>'^X$:M^ffibTbV-X>'>'^y 
^b. m-^t:^y b^5S^580 ;{p?)tB*i'r^ai:t^[HlE&T-S 
*^«?[|T-(±M^tbbfc^^^!3>'lXCDXv>^CD 
ffig^^e)/ b U ^y^;^^U550 CD«SI^<D>'^X^ b U 
^AS;(§jffl^:^X7^7-Kv;;^:i£^4^T. >'^X;^ b U ^OD^ 

[0 115] — *j^iiiK52o ^n^tia)t:<5'tf 

m^[i]E&510,512,---51NA^e)COS$^@CD>'^X/ b U ^^^7 

530 izm^^tl^o SJR[H]K530 ttx fl^[H]£&520 
CO*iJ^iS£^^^(t tf ^ tfm^[HlS&510, 512, • - -51N© 
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[0 116] W±cDc^:'5'5^SlfiK^ci5V^T. ^'^mvi^ 

tiT^XCDn^U— h(D\fi^ t:Cg-l-[l]K510, 512, • • -SIN 
■^[HlES510,512,---51N<i. ^tl^tKOn^U—hiCX h 

540 t*. S{i^/>5^f;l/^Sr5l^TJ[i^^:>^^>^;^ h 'J 
[0 117] CiniCctD^ JPStil:^3S*R[l]K540 tCT h 

ti^h. ^<Dm^^<D/^:^^mtRi^x. mn\^t^^^:^(D 

6<]55:^^^*?>'^;=^^>'^X;^^U560 ^^Wf^o ^itllz 
■^CD:7'^>^T-CD/^Xp< b U ^>^'*sg«^n"CV^^;^ b 

U ^y^y^'J550©Tbu;^*^^bTtti:^f :in 
iz^y). bU^y^;<^';550 bU 
^y^^Sc^tU^tlT. ^n^n*J^(II^520 tcfitj^f 

[0 118] ^n^n(Z5tf^^t:g:^lHlE&512,514, ---SIN 

X. mtRmms^o iziiBK^^z.m^^ttiti-r^o ^.tiiz^ 

510,512,"51N ;fP?)CDm^tf ^y b^®*RbT. mtj^^ 

[0 119] i:i±(D^oiz:^mmmizxti\^^ tr^tfm 
[0 12 0] »:}c0i3^<i. ±mm^n^^M:i^Mm^ 



(omm&itm^^. "smm&^^'^x^cD^^ihmAi^ 
xib^o i^tzi^^x. mmm(Dmmt±timm^v^ 
[0 12 1] ^mmmiz^:5^mmii^m^^<^v'm9ic 

tt?>n)t4f@0Dlf*^tf^-l-lHlK510,512,514.516 ^^5)^ 
•^H^v bi:i:4j(c. -^-CD^i^lgco^^X^ b U ^;/^;bsai±r 

tJ^ffi^li^bT. Z.tlJZ^-Dtcn^ihU-h^m^i.X 

[0 1 2 2] 7^^>^^U-:7^[1IES290 
CD19.2kspsOD§MM^tt. ^iCDtf^trm^^SlO 
JgttS&^nt^ |^Dft^:b5SlCDl/-bm^[HlK300 ^ 

^uT9.6ksps a:>mmizmm^tixm2(D}:f^}::m.^m 

512 ^#t|&^nT^ ^tz. ^2C0U— b^[e]K310 ^ 
:frUTm3CDV>' bai:bt:^t:tg:^^14 tc4.8ksps(Z) 

mmizmm^titcim^i>^mi^^tix. mm^. u-vm. 

7G\Bim32Q *^bT^4CDtf^t:^^tl416 ^2.4ksps 

<Dm&t.i.x^mm^i^»^^n^o si?fevM.^4cD 

tf^t:^^^510 -516 ii. -^^1^^11/2 lx-bOD«-^ 

iixhuv7sjm^^fr^jiom.^\Bi^x^^o 

[0 12 3] mi(D\f:^\d:m.^miO ti. 19.2ksps(Di> 

M^>:^tRbT. 9.2kbps (D^^^^y h^ititjT^o ^(D 

^;;^p^^U550 ;^^^e)^^aibT^ ^J^[i]^520 ^#t|&-r 
^2CDtf<S7t:f^##g512 9.6ksps CDi^ 
>4^;i/$:§(tT. 4.4kbps CDa:^t:^v b $:tB:fc7 UT. 
CD^©gfi§StZ)>'^:^^ b U ^y^$:*iJ^[lK520tC^S&-r 
Sfe. |5fHltc^3 45J:z;^^4cDt:<5^tf^^^l4,51 
6 ^n^n4.8ksps $^li2.4ksps CDS/>4<;U$:S 
(tT> 2.0kbps S;ti±0.8ksps CD^-^tf b^tb^U 
^CD^ODSjS§S©/^X;< b U ^y>>S^n^tl*J^[llS&52 
0 

[0124] flS:[e]K520 (i. ^n^n© 

t:^t:^g^[llK5lo ---sie A^e)tDe^is<^>'^;^;^ b u 

K:if5l^fcm^i^^?:SiRT^o CICDJ^^. ®g^[HlS&530 
*5«It)^^^nT. MtR^tifctf>57tf®^[pl^510,512, 
514,516 iP^)CDm^jS^:&s|2!S^>b55:V^^^m^§§^#t3^ 
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[0 12 5] ±Ei^m&mh:^lcmii^^VFm 
ECDtTi' t:^^gg510,512 CDm^tf^i' hJix CRC ^:i^^y 

^(§^340, 350 jz^^bm^fJiEt^i&^tir^'^Jz^ cne> 

^MiR^nfc®-&^3liCRC K^*[pIK360,370 JCX\)^ig.^' 
tf^v h;b^e>CRC t:^y hi)S[^*^nT®lR[Hl^530 

^0^340,350 i)^^CDCRC ^CDP^O^ 

T;v=fuxAic-r«-^if^y ^©^!^ITIE>^)S^T^t)nTv^ 

[0 12 6] C£DJ:^tc^^«?0<^S:fl^^cfcnJ^x t: 

[0 12 7] *S©E^JT*{i;lb^^^^^fO#mr ^ 

^l^J:r;^^2c;D^0yi:[lWtt::^ *^0^^ctSS:M^ 

^yJ^SM*.^<fctJ^§fS^ST*iitr^ tf^g:-^[H]K510,512, • • 
•51Nh bTEIllt3^1-<fcd^[l]^*fflV^T^JEiSU:fe^. 

$.n(S0ii^^'r^^^PSs-^^^<?§«t-s-^>?)5T- 
[0 12 8] ifctcigii4K:{i. ^mmizj^^mm&^mm 

■^111^610,612, -eiNcD^g-^tf^^ bSM^^ii^^-^'fblEl 
^20, 622, - ■ -62NtZTS?f -^^b bT> ^CD^^*- e>f# 

[0 12 9] ff?fflK:ii. y^mmm^^^m^m^mm 
mi4ic7r^-r^o i^mmo trm^a^eio, 612, • • 

•61Nh. «iScD#^3i^^-^lHlS&620,622,---62Nh. m 
:SS»Iel^30,632,---63Ni:. fl^[H]E&640 MtR^ 



K650 ii^r^tfo t:^' t:^^[HlK610,612,---61NCDa±; 

ii^;^^[HlK620,622, • ■ •62NtZ^n^ngE^^tlTV> 

nig^f a@(Hll^30, 632, • • • 63NJC^^^ nT V^ S o C 
e)Ji=^8l»[Hl^630,632, •••63Na)A±l^li> tf^ 
t:m-^[HlK610, 612, • • •61N-%CDA:b ^Ir] DSMv' >^;i^ 
A5#t|&^ti^o flf<gSl^ln]!^630,632,"-63NCDfctl;trii. 

fl^[l]K640 izmm^tit^^^^o 
[0 13 0] ^^cDmrnmn-r^t. tf<5^tf«^ii]K 
610,612, •-•6iN(±. ±m^mmm^mmifZ. tumt^ 

K620, 622, • • •62N(i^ b^a:-^Ie]K610, 612, • • -eiNJC 

[0 13 1] ^i^gsac[5]^63o,632,■••63N^i^ *^«?y 

!mm(Dmmx& t) X !^^iZ^^^^^[HlE&620, 622, • - -eiN^ 
610,612, -••61NtcA±r"r^Sfi->>4^;V^^^§;tT. CI 

ENE »:S;(6) Kxmt>^ti^o 

ENE=2(Xi-aYi)2 • • • (6) 

-So 

[0 13 2] ±S:(6) ;f)^e)^ii*S^^^>'l^=^ENE cDg/jN 

E *5S;(7) izxmtD^ti^o 
LNE=min a (ENE) • • - (7) 

lyf^t^-z^X, d(ENE)/da=0*a^oV^T^< ::i:^<t 

LNE=Exx-ExYVEYy • • • (8) 

CCTn Exx=2:Xi2,ExY=2Xi-Yi,EYY=EYi^ -eS2>o 

[0 13 3] :i(DmM. ^^By^/J^^^3l^;l/^^±^ 

JilJi^3i^;i/:3f=LNE (i^Oj i:;feSo bfc^-::>Tx 
^jT-ti> ±^(8) SrfflV^fc^SQ^e^^i^^^l/^LNE SrJiS 

So 

[0 13 4] *|IJS«^Jtc<tSJi[««@[n]K 
630,632, --•63Nlix 12115 {C^f ct ^ IC, ^{IS^VtJ^^UIK 
mA5A:br-5^1c3DA±r5g^700 ll^^^{bbfcJt 
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^(OmUWIZO -728 «^CD^^S730 -734 i:, 

i^gcs736 ii. ?^s§g738 fc. ^(omWi^mmi^i^xm 

:*3fSHJ:^Sg^750 ii^^o 

[ 0 1 3 5 ] ^ 1 CD^»S720 tt. ^ 1 <DXt]i^^7lO 
if 5> CD§:«-> >:^;i/Xi SrJilife— ^ Ur tti^f S ?il^lslS& 

T-fes. mmic. m2(Dmm^722 m2(Dxti^7- 

712A» CDJiSi' >7}<;i'Yi SrJliiJj— * bT S EES 
ffeS. II3©M®S724 liSl*5<ttl^20DA:^3SS^ 
710,712 iPe>CDi^>:4^;bXi,Yi (D?tgrhoTdl*-rS(i] 
Kt-fe5. Sl©m^S730 ii, ^l®ftSCg720 CDSI 

T-feS» |B1»{C. ^2CDm»:^732 ®2CDSff§t72 

5. ii3CD^ff^734 tt. m3(Dmnm72A ifi6<Dmw- 

iB^$:^#b-rEx,= SXi-Yi $r*«)S[llB&T-feSo ^4 
®«^726 {t. m3®^»:^734 (Df^^t:^ ^fZ—m 
UT±S;(8) (Di„^t:n?>Mnmmr'$)^. ^^^736 
(4^ l|3(3Dft»^734 ©i^*^^2CDm»^732 (D^m 
tCT^giUTErtVEn^r^aSElKT-feSo «^^738 
l4mi©l^»S730 fflm»ieS*^?>K*»^736 comm^ 

[0 13 6] 1I14(CM^T^ W^[HlK640 tt, 
[HlK630,632, • • •63NlCT*i*fc^a'Jft'J'>*i^^^;U=^LN 

7t<;i'#iE^-efe5*»^*J^b-r, ost). v'.-m®^-^ 

^^SltrV'>m*»CDtr^5' lfm^[alliS610,612, •- - eiNA^ 
^CD^-f-t:-;/ h^SiRbTa:^-r5ai±J[HlSS-e&5<, 
[0 13 7] ±f3®i-5'5:«fiK{c43V^-r, 3|s:^«?!l{Ci 

fc-r^T CD^t-^ l^— h CD fcT^' t:a^(e]K610, 612, ■ - -GIN 
*5 cklKJi<g?l?»:il]K630, 632, •• • 63N{CjlliR^$&^ o 
act. §:M-»5}^;i^*S{tfc(^^' ifa-^(HlK610,612, ■- 

•oiNttx ^n-en©?3=-f-v— btcT M^u;^ii®^bTs 
^*)SS*e)bvv^>^^ttaib-r. ^o>'t;^i£ m^— 

^y^' bfe«^tr-y h^-tn-€'n#i^j2b5^^??-^-fb(lK620, 
622,-"62NCt±S±)-r-5o 

[0 13 8] ^n^nfflm^tf<y h^feSitfc^i^ 

ji«^*^^<b[im620, 622, • • -62NJ4. ^tl'^fKDn^^t U 
-hX-'^^}^^^ht:a:^j2,^n^ithX. W^^^bbfc 
it^->>5K;i/^*fefiKU ■?^n-€'n®fi«S@li]E&630,63 

2,---63N(cjiii)cai*-rs. cinicit). w^mw\3imz 

0, 632, • • •63NJ4. A^JiS?*» ^.©gWi' >'5}^;i'Xi h^i^^ 
T2^^n^<bW\^20, 622. •• - 62NA^ ^> ®Jt^^' >3t^;i/Yi i: 




[0 13 9] doi^tc. ^n^n®ji^j±. jisstsiHi 

E&630,632,---63NlCA;t;f -5^ l®A*jSg^710 
Sfi'> > ;i/Xi * -^n-en— ^ b fc^^OS&Sl S Xi2=E 
„ S:mSS720 43J:?Jf^g[^730 JCX^tb. ISJfiltCA 
*S»?712 ipe.oJi^S'V'J^-'i'Yi^&^n^ix— mb;feJ^ 
S®SgSlSYiz=E„ t:mW^722 iS^ZJ^mW-^nO ICX 

^tz. «st§t724,726 ii^vmnmisA tiTse 

>il^;uXi >4^;uYi i:®«®Sg:WS:ii^ bfeiSS 

« (2Xi-Yi)2=Ej„2&«4«)S<, itetc. K5»S736CT* 
g:#§726 ®m±;Ej^$rmSCS732 ®ffi*E„ tCTK^gb 
^®iK*Ex,VEn*^ili^738 t:-cm»^730 ®iK 

^E„ ifi^mw-^tixtiitim^i^o ifi^mti^ti^c 

®t±i*{4. -en^n®Jt^*i#®S'J^^^>'l'^LNE=Exx- 
ExYVEiY^^teb. cn7bS*l;SIIlS640 -vCfg^f iibt: 

[0 14 0] »:ic^ti^ti(Dmmmn^m3o,632,---6 

3N*»?>®fi«*S{tfc*J^llE&640». c:n?)iP?)5iM 

ESit^^^ji^bT, ^mm^<Dm^^^mM-r^c ^® 

ig^. 1«^fty.±®^»J^*^tfa^i^*^I^^U « 
<b^f)^CD'J>«:V^a^i^«%3g^bTs pllR[ilE§650 K: 

m.^m<Dm^ bvMf^j' tf^^[iE&6io,6i2, •••eiNA^e. 

[0 14 1] ci®J;o{C2|s^MJCJ:nfS^ ^fi'MW^t 
^;^=^^^«'Nbbfeffbv^^g^g$:«v^sci:t?> m\)^ 

^®^ t)MS[SrTtf -5 i: AST- g So 
[0 14 2] ifet^ iai6{c<4±t3fB-^4aJ^^BASMffl^ 

nfc§«^®®*^S0llAs^^^^Tv^So *^«?yT-t)_h 
m^m^vimm i.fzi^(D^mmm:^mi>zmiJxm.Ba-r 

^«J®E!i:|B]a®^^t:tt^ [r]— ^^-^^Mb-r^CattBjtt 

[0 14 3] *^«?!|{c<fc;5Sft«S*s±IB#lfe61i^Ji:^ 
ifcS^Sii. 4{@®t:<$'t^-l-S610,612,614,616 (Dliitl 
^^tl'?tim:^7h^n^^620, 622, 624. 626 tTS^^ 
<bbT. ^tl^tl®i^^i: 1^^^1^^^^610,612,614,61 

6 ^®'eti^n®A;tfJ^>3j^;i'i:ipe)ffbv>fif^S:jg»: 

bT. ^(Dm'mvim-s\>^xmmm^m^mMvx. 

[ 0 1 4 4 ] l^iMtUi. y'-^>9V—y^m90ifi^(D 

i9.2ksps®S{ii>'>;}^;Hi> ^ l®if^' t:m-l-(elK6io 
{c:iSge^$&^ti5i:i;*)tmiOJi1^S^[e]iK630 ttt 
$&?n5. |BH:,§fli/>:it;ui^miOL/— h^-^[al^30 
0 *:fhb-r9.6ksps ®iasic^i^^aT^2®tf^j'fc:« 
^^12 ^5<tt5^2®Jg#SS@[H]K632 ^Cttil&^ns $ 
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^fi6i4 i^^xfm3comwMnmm3^ tc4.8ksps com 

Uf^4CDJiSglff[Hie&6636tl2.4ksps CDi£StbTS« 

[0 14 5] ^l55:V>b^4 0Dt:^t:m^f|610 -616 
^n^tll/2 I/— bCD^-l-ST-fet). ^tl^tlCD^^ 

-r-Sm-^IUKT-S)!?. ^lCDt:<5^tf^^^lO Iil9.2ks 

:trU ^2(Z)lf<$^ t:m-^§i612 9.6ksps (Dy>'^-JV 
:&4. 4kbps CD^-^t:^;; bi:UTa*JU IiI»iC^3:fe<t 
r;f^40Dt:^ tfm-^S614,616 (i. ^n^n4.8ksps S 
fe{i2.4ksps CDS^>:1^;1'42. 0kbps SfcliO.Sksps CD^ 

n^n^"— ;ut:iy bf^iDlDESTlO —716 ^Tg^ii^l^ 

-^{bcDi^cDT^— ;i/t:;y ^:^)5^^^Ap^^^T^ -^n-en9.6,4. 

8,2.4,1.2kbps CDM^i: UT^n^ncDg^ii^^^^^ib 
^620 -626 Kmi^^ti^o 
[0146] M:^j2^^n^^S20 —626 ^tl'^tm 

i^{tWili:leM5l^> 9.6kbps 6DfS-^g:19.2kspsCDfi 

Ji4 . 8kbps (Dm^ * 9 . 6kspsCD > > lCS^^■^^b U 

lel^tt::^ ^3*5.J:r>*^4CD:S5^ii^^-^^624,626 
{i. ^n^n2.4bps$:'c«il. 2kbps (Z){t^$:4.8ksps ^ 

)feii2.4ksps cD}t^i^>>^^vi/Mif^-^^b-rso ^n^n 
[0 14 7] ig^iM^ns&eso -636 ±mi^rd^5 

JcSMf:/>#;i/i:W?^^fbUfeif^s^>:t^*;b^6D^n^ 

»:[aE&630 {±19. 2ksvs(Dm^ty h > :^V1/ ^ 

<Z)Jlf*igiff[H]K632 {±9.6ksps (Z>ft^i>>:?t?;Uh§:fM>' 
3 43ctUf^4©Ji«aS[HlK634,636 4.8ksps 

«±2.4ksps cDit^f>>^;vi5cfcu^Sfl>'>4^;i/i::{pe)-^ 
^t^e/J^:^^;u:a^={±. $iJ^[l]K640 t:#ti^^n^o 

[0 14 8] ^ntccfc!?. *ij^[HiK64o ^n^n© 

Jg©«©[HlK630 -636 ip?>^D^t^^S^fi/J^:n^;l/^fS: 

nr. iitR^nfct:^'t:m^[niig6io,6i2,6i4,6i6 

[0 14 9] ±fa&lfeSE«^Ji:[s]«^^l*5J:r;^^ 
2fDtr^'t:a-^ti610,612 <Dm^\fy ^^±^ CRC ^^i^y 
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<57[p]g&340,350 (Cc^-5^!9fTIEA^JE^nfc^tc. c:n?> 

55)5^^^ nfe®-&(c i±cRc m^^mso, 370 j: 

^11^340,350 ;fp?)(Z)CRC ^ ^(DW.CDm^^i^mi^ 

[0 15 0] ;i(D^^\z^mmm(D&Emi^^ti{^. s 

[0 15 1] *^«?iJ-^«±:jb*^^^^f!l^S7'^ 
-fe::^^iC^®fflbfc:®^*«?fJ^WriftB^bfe^> ±13 

mwM(DEi^iK^^^moo izx^^^^^n^^^^i^titcL 
m^\±. BMcDmmmm ^if^i^xmiw^ti. sih^ji 
xi±. t:<5^ tfm^fi8io ^zx^^jK^n^^tit^m^^ 

[0 15 2] 

il{iK^i|-r 5:t— ^-^^^v K$::fe < T 
bTt>. ^(Df^3T•fflV^e)^^TV^SMDITIE^^^5:*lJfflb 

fc^t^*J^jgm5:'&t)•^Tfflv^scli:■r^ mmm<Di±m. 

So 

[HcScDtS^^f^gis^] 

[^1] ^^mK^^n^itmim^iz^^ir-f^m^m^ 
[E2] mKDms&m^^^m^m^^mizmm^ti^ 
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[04] HI ®IBS«^JK: i Slt^iiaJ^SSASjlffl ^nfc 

[0 5] 04®3Qfifi«JtCiaffl^n5jjl«^®«J5gSr^ 

[0 6] *^H^{cJ;5^^^<b31«7^S;K:*5«t?>«^*iJ« 
S«coll 2 CDlOEF!lt:^-mtg:7'n >y 0-r-fe S = 
[07] 06O^fi^JJc:iSffl$n5V7 htll:'jtf^5'tf^ 

[08] 0 6®^fi?!llc<fc5M^*l^:*S*a5iB^t-5*: 

»© U X^0T-$) 5o 

[09106 cD^fiaj ^ J; s fi^*ij^SB#®ffl ^ nfc 
[010] *%B^iz J: si^^{bae^^^i43(t 

3 ©||ffl^Ji£S^-r«te7'D 0T-fe 5o 
[011] 01O®S66E«^Jl3J:S«-f-*!l^^aic®ffl^n 

[012] 0io©^fi?ijcT3Sffl$nfcM^uxiiKr>fc 

i 5^)^l§* ^X $:^N-r M' U X^0-t- S . 

[01 3] 01O(Dj|iffS0!ICJ:S^^*!l^^Si)53®ffl^n 
fc§«^B®3^««J^^n-r^tg:^t3 ^j; <;7 0T'fe S o 

[014] ;*:%B^tcJ:S^g=^<b3l{l^iS;t43(t5«-l-*'J 

[01 5] miKDm&mi^^^im^^iM^uicMm^ti 

5 Ji«SI#leIE&® — ?s-r^tl ^'D 'i; ^ 0-r- S o 
[016] 014CD^0yAs®ffl^nfc^M^B©l©£««J 



[017] :^mMi^^^M.m^^mm^:^&ifiMm^ti 
10, 12, - ■ - IN tam.t±MMm.mm 

20,22,---2N ^ h 'J ^iftf^^^J 

30 M#Tt.-gJ t) 

40,42, --■4N /^X^^U 

50 W^HIK 

100 

130 gi^i^aa^^^S 

330 m^m^mm 

380 jlfRlIK 
390 SiJ^dlK 

410,412, •• -40 V7 htB;btf^tf^^[p]gS 
420 ^aJ^HIK 
430 ^if^ll^ 

460 mnuMM^m^ 

470 p« h U -y^'^^U 
480 >'t;^;>{tU 
490 /-^XllWlilK 
510,512,51N If tr^-^lUK 
520 i|3j^lp]E& 

530 msm^ 

570 ;<*U$iM[iie& 
630,632,---63N Ji:^SI^[HlE& 
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